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This study was conducted in the Laboratory of Genetic Engineering/ 

College of Agriculture/ University of Basra. It aimed at measuring the 

genetic polymorphism of COI within the mitochondria of Awassi sheep 

and its relation to milk production and therefore the growth of lambs 

till weaning. Data were collected from eighty-seven ewes with their 

lambs (87 lambs). Milk and blood samples were collected from ewes. 

Body weight of lambs at birth and each 15 days until weaning also 

included. Milk samples were collected every 2 weeks till the age of 

weaning. DNA was extracted from the blood and the polymerase Chain 

Reaction (PCR) technique was used to amplify the COI gene. After that 

the amplification product was purified and samples were analyzed by 

the Korean Macrogene Company for DNA sequencing analysis. The 

Alignment sequences were aligned with the standard sequences 

published within the National Biosciences information Centre (NCBI) 

using the BioEdit program. The genetic polymorphism, haplotype and 

nucleotide diversity were estimated using Dnasp v5.10 program.  The 

genetic distance, molecular variation AMOVA and neutral test by 

Arlequin ver. 3.5.1.2. The haplotype network was determined by the 

net 5.0.0.0 program. The tree of evolution was developed using MEGA 

7.0. COI gene showed the presence of a thirteen genetic polymorphism 

in the breed of Awassi sheep. The diversity of the haplotype (HD) and 

therefore the nucleotides (π) of this gene was high (0.852, 0.00391 

respectively). The total number of haplotypes (H) was nine. The 

number of haplogroup of COI factor was 3. While the genetics and 

evolution tree of COI showed that there were 3 main branches when 

compared with sheep breeds of different countries. Awassi sheep breed 

appeared in a separate branch from the other breeds of these countries. 

The results of the AMOVA showed that the variation within the breeds 

is a lot of bigger than the variation between breeds (13.52% vs 

86.48%). The results of the neutrality test exhibited negative values, 

which indicate AN enlargement of the Iraqi Awassi sheep breed. The 

overall average milk production, birth weight and weaning weight 

(522.99 g, 4.52 kg and 17.73 kg respectively) were non-significantly 

associated with COI.  However, COI polymorphism associated 

significantly weaning weight. Therefore, COI can be used as a genetic 

marker to genetically improve weaning weight in this breed since it 

showed high genetic variation among individuals (within the breed). 

Corresponding Author:-Asaad Y. Ayied. 

Address:-Animal Production Department, College of agriculture, University of Basrah, Basrah, 

Iraq. 

 

http://www.journalijar.com/


ISSN: 2320-5407                                                                                Int. J. Adv. Res. 6(12), 1317-1323 

1318 

 

 

 

                 Copy Right, IJAR, 2018,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Agricultural production plays a vital role within the economic system, and livestock production represents the main 

elements of this production particularly sheep production (Atsan et al., 2007). As well as, sheep are the supply of 

basic economic financial gain and vital for several rural individuals in virtually every country (FAO, 2016). Genetic 

diversity is the degree of genetic variation between populations or species, through which the speedy differentiation 

of traits will be through the phenotype, behavior, proteins, and enzymes (Frankham, 2010). Gene COI is an associate 

encoded gene in the mitochondria and is found between the pairs of nucleotides 5904 and 7444 of the mitochondrial 

genome (Genetics Home Reference, 2018). It has been utilized in detecting processed meat product of various 

species due to their impact on human health (Wang et al., 2010; Nadia et al., 2012). COI gene possesses a high share 

of specific genetic development signals phyletic from any of the different mitochondria genes. The development of 

this gene isn't solely quick enough to assist distinguish species kinship, but even totally different groups developed 

in different countries (Waugh, 2007; Hebert et al., 2010).    

 

The DNA sequence of this gene has been found to have sufficient variation to differentiate between numerous types 

of animals, birds, fish, and others (Ford et al., 2009). Amplifying mtDNA or reproduction of specific genetic regions 

to be studied exactly using PCR polymerase chain reaction technique (Bensasson et al., 2000). In sheep, there were 

five hereditary patterns of haplotypes that were distributed to a variety of breeds, as the HPG group was discovered 

in Asian breeds, HPG B in the European breeds and HPG C, D, E in the near east sheep breeds (Meadows et al., 

2007). The genetic polymorphism of haplotypes is expected to extend because of the hybridization between 

completely different animal populations and breeds (Naderi et al., 2008). Othman et al., (2015) found three 

haplotype sorts (HPG A, B, C) in the Muflon, the Italian Sarda, Egyptian Barki, Ossimi, and Rahmani sheep breeds. 

Anna and Ewa, (2016) found the HPG A and B in the Polish sheep breeds. 

 

There is great importance to genetic mitochondria in animals, including sheep, so the current study aimed to live to 

measure between the genetic polymorphism of the COI mitochondrial gene with milk production and therefore the 

growth of lambs before weaning. As well as calculating the number of haplotype and genetic variation within and 

between breed using molecular contrast AMOVA and neutrality test for the COI gene of Iraqi Awassi sheep. 

 

Materials and methods:- 
The study was conducted for the period from 30/11/2016 to 22/2/2017. At the laboratory of Genetic Engineering at 

the University of Basrah, following with the collection of data from the field up to 20/3/2018. The study included 

the use of 87 ewes in addition to their lambs up to the weaning at the age of 90 days. The blood samples (5ml/ewe) 

from the jugular vein were collected. The amount of milk production was calculated in the morning (morning 

milking). The amount of daily milk yield was calculated as twice the amount of morning milk production. The 

growth rate of the lambs was measured once every two weeks up to the age of 30 days and then monthly up to the 

weaning age (1, 15, 30, 60 and 90 days). 

 

The analyses were carried out on 89 Awassi ewes. Blood from each ewe was sampled intravitally into sterile 

vacuum tubes containing K2EDTA (dipotassium ethylene diamine tetra acetic acid) anticoagulant. A fragment (1053 

Pb) of the mtDNA COI in the reference ovine mitochondrial genome Accession number AF010406.1 was amplified 

using two primers: Forward primer: F 5'- CAGAGTTTGAAGCTGCT-3' and Reverse primer: R 5'- 

AGCTGACGTGAAGTAAGC-3 (Hiendleder et al, 1999). The PCR amplifications were conducted in a 50 μl 

volume containing 20 ng genomic DNA, 25 μl of Master Mix, 2 μl each primer, 15 μl free water. The amplification 

conditions were as follows: initial denaturation at 95 C for 5 min followed by 35 cycles of denaturation at 95 C for 1 

min, annealing at 55 C for 1min, and extension at 72 C for 1.5 min, and then the final extension at 72 C for 10 min. 

The PCR products were electrophoresed on 2% agarose gel stained with ethidium bromide to test the amplification 

success. The amplified products were purified with a DNA purification kit (SSufine) according to the 

manufacturer’s instructions to remove residual primers and dNTPs. Sequencing was performed in sync ™ DNA 

Extraction Kit was used for DNA extraction and manufactured by the Taiwanese Geneaid company.  

 

Data Analysis 

COI sequences were aligned using the BioEdit software (Hall, 1999). Haplotype diversity (HD) and nucleotide 

diversity (π) were analyzed using DnaSP v5. 10 software (Librado and Rozas, 2009). Genetic distance, molecular 
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variation (AMOVA) and neutrality test were analyzed using Arlequin 3.5.1.2 software (Excoffier and Lischer, 

2010). The haplotypes network was drawn using Network 5.0.0.0 software (Bandelt et al., 1999). Neighbor-joining 

(NJ) tree for testing camel breed sequences and the phylogenetic tree between Aussie and other sheep breeds in the 

world were constructed using Megaversion 7.0 software (Kumar et al, 2016).  

 

Statistical analysis:- 

The complete random design (CRD) completely Randomized design was used to analyze the data on the productive 

qualities studied using the SPSS (2012) Statistical program Version 22 and compared the averages using the General 

Linear Model within the program. 

 

Results and discussion:- 
The results of the DNA extraction showed that the concentration was from 24.3 to 65.3 ng/µl and that the purity of 

260/280 ranged from 1.68 to 2.03, which was detected by a Nanodrop device. The results of the electrophoresis on 

the agarose gel 2% showed the success of deoxyribonucleic acid amplification (Fig. 1), as the primer of COI gave a 

fraction of 1053 bp. 

 

 
Fig 1:-The amplification product of the COI principles on the agarose gels 2%. 

 

The results of COI genetic diversity showed that there were 20 total sequences and that the number of haplotypes 

were 9 haplotypes resulting in 13 genetic polymorphisms (NH) (table, 1). The values of haplotype diversity (HD) 

and nucleotides diversity values (π) were high in the Awassi sheep breed (0.852 and 0.00391 respectively).  

 

Table 1:-The genetic diversity of the Iraqi Awassi sheep breed according to the genes under study 

Gene  (N) (H) (NH) (HD) (π) 

COI 20 9 13 0.852 0.00391 

N: Sample size; H: Haplotype; NH: Number of polymorphic; HD: Haplotype diversity π: Nucleotide diversity. 

 

Phylogenetic tree of COI gene: 

The results of the evolutionary tree and phylogenic compared to some sheep breeds showed COI gene having four 

main branches. The first branch covers the Morkaraman breed, while the second branch included the Iraqi Awassi 

breed (Fig. 2). The third branch was branched into two secondary sections, the first section was of the Hamdani and 

Tibetan breed. The fourth branch being branched into two secondary branches, where the first section included the 

Assaf breed, while the second branch branched into two branches, with Small belong the first branch, Merino and 

Merinizzata descendants of the Comisana breed. The second branch was branched into two branches, the first 

branch consists of the Mouflon breed and Karakas and the second section consist the Karadi and Lacaune breeds. 

Subgroups cover Finn breed and both the Sopravissana and Gentile breeds. 
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Form 2:-The Phylogenetic tree of gene COI between some states 

 

Analysis of molecular variance AMOVA 
The results of the AMOVA molecular variance analysis of the COI gene between and within sheep breeds showed 

that genetic variation between breeds was 13.52% and the variation within breeds was 86.48% (table 2). This 

finding illustrated by the fact that genetic variation within the breed is much greater than genetic variation among 

breeds, which may be due to the fact that the Iraqi Awassi sheep breeds have the same origin as the mother (Moradi 

et al., 2017). 

 

Table 2:-Molecular contrast analysis of gene COI with strains in the world 

Source of variation Df Sum Squares Variance Components Variation % 

Between breed 15 8.741 0.05454 13.52 

Within breed 57 19.875 0.34868 86.48 

Total 72 19.875 0.40322  

 

This result agreed with the findings of Rodriguez et al., (2015) and Moradi et al., (2017), who found that genetic 

variation within breeds is greater than genetic variation between breeds. Similar findings were also obtained by 

studies carried out on other animals such as goats (Silva et al., 2017), cows (Ozsensoy and Kurar, 2014) and horses 

(Cardinali et al., 2016).  

 

The results of the neutrality test showed negative values for both the Tajima'D and Fu's Fs test (-0.4090 ,-0.51618) 

respectively. Which indicate an expansion in the size of the Iraqi Awassi breed (Fu, 1997), and this test is usually 

used to measure the probability that the population has undergone demographic events such as genetic drift or 

expansion of breed size. The molecular signals of sudden expansion are often interpreted as population growth or 

spread within the region across a wider geographical range (Bruford et al., 2003). This result was in agreement with 

the findings of some researchers who found negative values for both the Tajima'D and Fu's Fs test (Almathena et al., 

2016; Anna and Ewa, 2016). 

 

The effect of genetic factors on milk production, birth weight and weaning weight 

The overall mean of milk production (522.99 g, table, 3) was almost similar to the findings of the Al-Samarai and 

Al-Anbari (2009) as they recorded 486.66 g/day in Iraqi Awassi. Pollott and Gootwine (2001) estimated a mean of 

506 g/day and 505 g/day by Talafha and Ababneh, (2011).  

 

While the overall mean of birth weight was (4.52 kg) (table 3). Similar results were reordered by previous 

investigations (Al-Azzawi, 1996; Juma and Alkass, 1996; Abdulrahman et al., 1999 Jawasra, 2000).  

 

The overall mean weaning weight (17.73 kg) was in an agreement with the finding of Matika et al., (2003) in 

Turkish Sabi sheep (18.5 and 16.6 kg) for both males and females, respectively and Emsen, (2005) in Turkish 

Awassi (16.80 kg). However, the present result was less than a number of researchers and different breeds of sheep 

in the world (Jafaroghli et al., 2013; Mirhoseinia et al., 2015; Gholizadeh and Ghafouri-kesbi, 2016; Anon, 2017). 
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No significant association between this gene polymorphism and the amount of milk production and birth weight was 

observed. Nevertheless, the highest amount of milk (592.67 g) produced by ewes belong to the third genetic 

haplotype without reaching the significance level. The lowest amount of milk production (486.00 g) exhibited by the 

second haplotype. As for weaning weight, it was found that there was a significant effect (P < 0.05) of COI gene 

polymorphism of lambs belong to the third haplotype ewes (19.85 kg). While the average weight of weaning in 

other genotypes was 17.81 kg. Lowest weaning weight revealed by the first and second haplotypes (16.58 and 16.68 

kg respectively). 

 

Table 3:-Effect of gene COI on milk production, birth weight and weaning weight 

Traits Mean± SD Haplotype Mean± SD 

Daily milk production (g/d) 522.99±90.25 H1 500.00±92.25 

H2 486.00±66.90 

H3 592.67±76.38 

Other
* 

524.74±91.79 

Birth weight (kg) 4.52±0.70 H1 4.15±0.52 

H2 4.83±0.44 

H3 4.64±0.39 

Others
* 

4.55±0.74 

Weaning weight (kg) 17.73±0.29 H1 16.58±0.19 b 

H2 16.68±0.21 b 

H3 19.85±0.20 a 

Others
* 

17.81±0.30 b 

 

a, b Mean with different letter differ significantly at 5%, * Others = other haplotypes 

In conclusion, Iraqi Awassi sheep showed a high genetic diversity in regards to COI gene, demonstrating that this 

breed evolves from the center of the domestication areas. The tree of evolution has shown the presence of Iraqi 

Awassi with a separate branch from other sheep breeds. Genetic variation within breed was greater than genetic 

variation among breeds. The results of the neutrality test showed negative values in the Awassi breed, indicating an 

expansion of breed size. COI gene can be used as a genetic marker for weaning weight. 
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